Aim: The purpose of this study was to determine the current trends in irrigation practice among the practicing dentists in Nellore urban area of Andhra Pradesh, India.
INTRODUCTION
The success of endodontic treatment depends primarily on the eradication of microorganisms from the root canal system and prevention of their reinfection. 1 Even with modern techniques that use nickel-titanium files, more than 35% of the root canal's surface can be left uninstrumented after nonsurgical root canal treatment. 2 To remove debris and address these uninstrumented surfaces, it is necessary to copiously irrigate the root canal and help by killing microorganisms, flushing debris, and removing both the organic and inorganic portions of the smear layer from the root canal system. 3 However, there is no single irrigating solution that alone sufficiently covers all the functions required for an irrigant. Some irrigating solutions dissolve either organic or inorganic tissue in the root canal. In addition, several irrigating solutions have antimicrobial activity and actively kill bacteria and yeasts when introduced in direct contact with the microorganisms. At the same time, several irrigating solutions also have the cytotoxic potential, and they may cause severe pain if they gain access into the periapical tissues. 4 The most widely used endodontic irrigant is 0.5 to 6.0% sodium hypochlorite (NaOCl), because of its bactericidal activity and ability to dissolve vital and necrotic organic tissue. 5, 6 However, NaOCl solutions exert no effects on inorganic components of smear layer. Chelant and acid solutions have been recommended for removing the smear layer from instrumented root canals, including ethylene diaminetetraacetic acid (EDTA), citric acid, and phosphoric acid. 7 Ethylene diaminetetraacetic acid is effective for removing the inorganic component of the smear layer. In an effort to improve the delivery and effectiveness of irrigants, different adjuncts have been developed. Both sonic and ultrasonic agitation of the irrigant has been studied for their ability to improve canal cleanliness. Systems, such as EndoVac (Discus Dental, Culver City, CA) use negative pressure to safely bring irrigants into contact with all surfaces of the root canal. 8 Although many different irrigants and treatment protocols have been studied, little research has been conducted to determine the widespread practice or acceptance of such methods and materials among General Dental Practitioners (GDPs). So the present survey was conducted to ascertain the current trends in irrigation among dental practitioners in Nellore urban area, Andhra Pradesh.
MATERIALS AND METHODS
A self-prepared questionnaire was personally given to a total of 150 dentists practicing in Nellore urban area, Andhra Pradesh, India. The questionnaire (Table 1) was made up of 20 questions with multiple-choice answers covering all the aspects of irrigation protocol in endodontics, including the variables which are not covered in previous surveys (Table 2) . 1, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] A total of 150 dental clinics were personally visited and questionnaire form was given by hand. Among them 144 forms were completely filled and successfully collected, obtaining a response rate of 96%. The questions were so framed to cover all the information regarding irrigation, ranging from irrigant selection, irrigant concentration, smear layer removal, adjuncts to irrigation, gauge of needle, tip design of needle, depth of needle penetration, volume of syringe, volume of irrigant used, duration of irrigation, choice of irrigant in vital, nonvital, and retreatment cases. Questions consisted of numeric rankings, multiple choices, and multiple selections with options for write-in answers where appropriate.
The data were compiled by a single assessor and analyzed using the statistical software IBM Statistical Package for the Social Sciences (SPSS) version 21.
RESULTS
There were 144 respondents out of 150, obtaining a response rate of 96%. Table 3 displays the results for each question of the survey. Majority of them are having 5 to 10 years of experience in endodontic therapy (Table 4) .
When asked for all the irrigants using irrespective of condition of the case it revealed that 100% of respondents are using saline. Along with saline 77.7% are using NaOCl, 55.55 are using EDTA, 27.7% are using chlorhexidine, 11.1% are using hydrogen peroxide, 6.94% are using sterile water, and none of them are using mixture of doxycycline, citric acid, and Tween 80 detergent (MTAD) and citric acid (Graph 1).
Our results revealed that majority of respondents, 47.2%, were using saline as primary or chief irrigant and 44.4% of respondents were using NaOCl as their primary irrigant (Graph 2).
When asked to rank the reasons for their primary irrigant selection antibacterial capability was most Most of the practitioners were using NaOCl in concentration of 2.6 to 4%; 59.7% of respondents aim to remove the smear layer during endodontic treatment. A total of 66.7% of the participants claim to alter their irrigant selection based on the pulpal or periapical diagnosis.
JODE
A very less percentage of respondents (11.9%) use an adjunct to irrigation, with 5.6% using ultrasonic activation, 5.6% using laser, and 0.7% using subsonic activation (Endoactivator). None of the practitioners were found using negative pressure irrigation with systems, such as EndoVac (Graph 3).
When asked for choice of primary irrigant in three different conditions like vital pulp, radiographic evidence of periapical lesion, and retreatment, 51.4% were reported using saline in treating vital pulp, 45.8 and 38.9% were using NaOCl in cases of radiographic evidence of periapical lesion and retreatment respectively. A total of 11.1% of the participants do not perform retreatment.
Majority of respondents (88.9%) were using 26 gauge needle for syringe irrigation with single-beveled tip design (97.2%). Very few respondents (2.8%) were using side-vented needle for irrigation.
Majority of respondents were using the 5 mL syringe for irrigation at a depth of 2 mm from apical foramen, employing 5 to 10 mL of irrigant for 30 seconds to 1 minute per canal.
DISCUSSION
This survey aimed to collect data from GDPs in Nellore urban area, Andhra Pradesh, India. In the present study it was found that the majority of respondents (47.2%) use normal saline as their primary irrigant at a concentration of 0.9%, which is similar to the findings of the survey in Pakistan reported by Hussain and Khan 16 (Table 5) .
When assessing the primary irrigant of choice, majority of the other researchers had NaOCl as their primary irrigant, except for Jenkins et al 20 endodontic postgraduates in Indian institutions where NaOCl was used as primary irrigant for its high tissue dissolving capacity and antibacterial property (Table 5) . At the same time, the use of chief irrigants with good substantivity like chlorhexidine was found to be low among the respondents. The earlier studies by Torabinejad recommend the use of chlorhexidine as root canal irrigant, especially in the cases of retreatment and failures, which have increased over the past. 22, 23 Although 59.7% of the respondents in the study aimed to remove smear layer, 47.2% use saline as primary irrigant; thus showing that majority of dental practitioners in the city were not routinely using irrigants like EDTA and citric acid which are effective in removing smear layer.
Even though only 44.4% use NaOCl as primary irrigant, 61.1% of participants claim that they would select primary irrigant based on antibacterial capability. These results were showing that some of the respondents are having deficit in knowledge on properties of irrigant and smear layer removal. So there is a high need to get aware- ness on properties and action of irrigants and updating their knowledge and its clinical application in this aspect for successful endodontic treatment.
Although 66.7% of the participants claim to change the irrigant according to periapical diagnosis, 47.2% use saline as primary irrigant. Very few (20.8%) were found preferring irrigants like chlorhexidine for teeth with radiographic evidence of periapical lesion and previously treated tooth. This finding might be a significant reason behind the failure of root canal treatment experienced by GDPs in their respective practices.
The ideal root canal irrigant has been described by Zehnder 24 as being systemically nontoxic, noncaustic to periodontal tissues, having little potential to cause an anaphylactic reaction, possessing a broad antimicrobial spectrum, capable of dissolving necrotic pulp tissue, inactivating endotoxins, and preventing either the formation of a smear layer or dissolving it once it has formed. Although many kinds of endodontic irrigants have been investigated, none have been able to exhibit all the above-mentioned properties. So using combination of irrigants in specific sequence proposed by Sleiman and Khaled 25 is recommended.
In case of nonvital pulp, initial use of NaOCl that dissolves organic debris should be followed by flushing with saline. In the second step, use of chelating agent like EDTA is recommended, which removes inorganic debris and smear layer; and opening the dentinal tubuli will permit an easy flow of NaOCl or chlorhexidine. For a better disinfection of the endodontic system, it should be followed by flushing with saline. Finally, use of chlorhexidine which has antibacterial property along with substantivity is recommended, especially in case of periapical lesion and endodontic retreatment. Use of chlorhexidine or normal saline as a final rinse is recommended.
In case of vital pulp, initial use of urea peroxide is recommended because of the following advantages. The collagenic antiaggregation effect due to the proteolytic and lipidic affinity of urea peroxide 26 and on addition of NaOCl irrigation will create an effervescent effect between the NaOCl and urea peroxide. This "elevator effect" will evacuate the organic debris outside the access cavity, disorganize the coronal pulp tissue, and help to better detect the canal orifices. 27 In our study, a very low percentage of only 11.9% respondents were found using any kind of adjunct to irrigation, with no one using negative pressure irrigation systems like Endovac. These results indicate a very high need to introduce such systems at reasonably lower cost to make it affordable for the practitioners.
In the present study most of the respondents preferred 26 gauge needle with single-beveled tip design for syringe irrigation. Different irrigation needle gauges and designs may affect the efficacy of endodontic irrigation in cleaning the root canal. A study by Guerreiro-Tanomaru et al 28 stated that the 30 gauge needles with side and apical opening promoted better apical cleaning at all stages of root canal widening. Kahn et al 29 reported that side-vented closed-end needles were more efficacious than conventional needles in clearing red food dye from root canals. The results on all the aspects of irrigant usage among the practitioners in the present study indicate a need to update them regarding the use of irrigating solutions for optimum results in endodontic treatment.
CONCLUSION
The findings of this survey are that most of the respondents are using normal saline as primary irrigant with 26 gauge needle being most preferred for syringe irrigation. It shows there is a high need to update the knowledge on effective irrigants than normal saline and at the same time keep a regular check on the methods adopted by the dental practitioners. Further studies covering all the dental practitioners registered under Dental Council of India should be surveyed to regulate and improve the quality of endodontic treatment in dental practice.
